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~ Baseline algorithm for AMSR
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e Daily, Pentad & Monthly Products

e EASE-Grid northern and southern hemisphere products
[721x721 grid cells per hemisphere = 25x25 km cells]

e Pentad and Monthly products are maximum SWE
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Algorithm updates

Snow detection

— Thresholds:
e Th18 V or H < 245K && Th36 V or H < 255K

— Detect not shallow scattering:
e 10V-36V >0 or 10H-36H >0

— Detect shallow snow:
e 10V-36V <=0 && 10H-36H <=0 && 22V-89V > 0 && 22H-89H > 0 && T, < 273K

e Tos = 58.08-0.39*18V+1.21*23V-0.37*36H+0.36*89V (K)
 SD =5cm
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Forest cover definition

AMSR-E IFOV (36GHz)
Forest Cover % (of IFOV) = 35%

Forest ‘Density’ = 60% Forest ‘Density’ = 20%
(high degree of canopy closure) (low degree of canopy closure)
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Forest cover definition (cont.)
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Dynamic algorithm parameterization
DMRT: Grain Radius (x-axis) vs. 36 GHz Pol. (y-axis) for different SD (10-100 cm)
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Dynamic algorithm parameterization (cont.)

Retrieved snow depth (SD) excluding shallow snow:

SD = ff (SDy) + (1-ff) * (SD,) [cm]

— SD; is the snow depth from the forest component of the instantaneous field of view (IFOV)
— SD, is the snow depth from non-forested component of the IFOV.
- ff is the forest fraction (ff = 1 for 100% forest fraction; ff = O for 0% forest fraction).

SD; = 1/l0g,,(pol36) * (Th18V-Tb36V)/(1-fd*0.6)  [cm]

— fd = high spatial resolution forest density (500m)

— pol36 = Th36V-Th36H

— NOTE - Use of 18V-36V to maximize spatial resolution in forested areas.
- NOTE - fd is scaled through optimization of validation data.

SD, = [1/10g,,(pol36)*(Tb10V-Th36V)] + [1/10g,,(pol18)*(Th10v-Tb18V)]  [cm]

- poll8 = Th18V-Th186H
— NOTE - Use of 10V-36V (increased dynamic range) and 10V-18V (deep snow)
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10V-36V 10V-18V

DEVELOPMENT ::: DEVELOPMENT :::
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Conversion of snow depth to SWE

« AMSR-E algorithm is calibrated for snow depth. To convert
to SWE we use the Sturm et al. (1995) Seasonal Snhow
Classes and map long-term density measures from Canada

and FSU data sets. The followin
different class densities in g cm™.

e Sturm class Tundra:

e Sturm class Taiga:

e Sturm class Maritime:

e Sturm class Ephemeral:
e Sturm class Prairie:

e Sturm class Mountain

Global Mean = 0.24 g cm (used when missing data).

density = 0.26
density = 0.20
density = 0.24
density = 0.24
density = 0.23
density = 0.23
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O Water
O Tundra snow
B Taiga snow

B Maritime snow
[ Ephemeral snow
L Prairie snow

B Mountain snow
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Retrieval spatial framework

Retrievals now done at the IFOV scale (each 10 km) and then averaged
up to the 25 km x 25 km EASE-Grid scale.

AMSR-E low frequency
granule samples
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Validation
(with WMO GTS Global Surface Observations of the Day)

2002 2002 2003 2003

1.6(18v-36v)/(1-0.2ff) IRNMSENNBIESINRNSENNSIESE

All Data 24.01 6.49 24.37 6.07
FF=0% 2463 11.32 26.19 5.68
0% < FF <50% 24.60 4.38 23.96 7.05

2002 2002 2003 2003

New Algo (Pol >=3) IRNMSENNBIESINRNVSENNSEEN

All Data 21.83 -1.04 2235 -2.43
FF=0% 21.41 0.78 24.01 -4.57
0% <FF<50% 2276 -2.49 2184 -1.25

Ground data carefully screened.
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Validation (cont.) - Collaboration when possible

REGIONAL SPECIFIC TESTING (CONTACTS)

* Russia: Research Center for Space Information Systems and
Observation Technologies, Moscow.

e Chile: Centro de Estudios Avanzados en Zonas AridasCasilla, Chile

o Turkey: Middle East Technical University, Ankara

e India: Defence R&D Organisation, Chandigarth, Punjab

REGIONAL TESTING (ORGS/OPERATIONAL DATA SETS)

o Alaska: NPS DATA

« Siberia: GAME/CEOP JAXA
 Ob Basin: WMO GTS GSOD
e Canada: MSC

 Colorado: CLPX

PRODUCT COMPARISONS

e MODIS

e AFWA

e NOHRSC
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Future Developments

RETRIEVAL FRAMEWORK

e Gridding to 12.5 x 12.5 km
resolution (rather than 25 x
25 km resolution)
[Collaboration w/ Savole,
Armstrong & Brodzik at
NSIDC]

RETRIEVALS

e On-the-fly confidence
ascribing from validation
efforts.

e /mplementation of
physically-based or semi-
physically-based inversion
modelling framework still
some way out (DMRT, Direct
solution to Maxwell etc.).

e Signature studies ongoing.
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